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Objective: To develop an accurate freezing point
blending rule for jet fuel range hydrocarbons, in return
to better facilitate the evaluation of the acceptability of
novel Sustainable Aviation Fuel (SAF) candidates.

Motivation:

•
•
•
•
•

Aviation sector is responsible for 2% of the worlds
CO2 emissions. SAF are a viable option to
decrease emissions. [1]
To date, only 8 fuels have been approved due to
the process being both cost and volume intensive
(i.e., ASTM D4054 and D7566) [2]
Prescreening of a novel SAF can provide feedback
on downstream approval issues and de-risking
technology development [4,5]
Freezing point is one of the key properties in
prescreening. The current method (literature) used
for prediction is not validated in the ASTM required
temperature range (275-350 K) [3]
Other prediction methods involve experimentally
determined interaction coefficients.

Results/Discussion:

•
•
•
•

•

Figure 1.
Hydrocarbon
example images

Literature prediction is not reliable (green in Figure 2)
Linear prediction by mole percent of data collected were compared with experimental values (blue
in Figure 2) converted to J/mol
Gibbs free energy prediction for neat molecules most accurate (red in Figure 2)
Error in predictions increases as volume percent of highest freezing component is decreased
shown in Figure 3
A predictive model based on first principles is under development. Status reported here:
±
∆𝐻𝑓𝑢𝑠𝑖𝑜𝑛 +Δ𝐻𝑚𝑖𝑥𝑖𝑛𝑔 where
is 0.15 0.15 kJ/kg to J/mol shown in Figure 4

𝑇𝑓𝑟𝑒𝑒𝑧𝑒 =

[ ∆𝑆𝑓𝑢𝑠𝑖𝑜𝑛 + ∆𝑆𝑚𝑖𝑥𝑖𝑛𝑔 ]

Figure 2. Unity plot for all predictions

•
•

Figure 4. Unity plot for GFE blend predictions
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Hydrocarbons are selected by their neat freezing point
being within the temperature range of Phase Technology
machine and differing from other hydrocarbons being
blended with
Selected also by price and volume the hydrocarbons can
be bought at
Testing included binary and ternary blends of cis-1,2dimethylcyclohexane, bicyclohexyl, POSF 12968,
tridecane, 1,2,3/1,2,4/1,3,5-trimethylbenzene,and
transdecahydronaphthalene

Figure 3. Error in predictions
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